Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.045; wR factor = 0.106; data-to-parameter ratio = 21.1.
Related literature
For substituted calix [4] pyrroles, see: Gale et al. (1998) ; Sessler & Davis (2001) ; Sessler et al. (2003) . For the synthesis and crystal structure of meso-diethyl-bis(2-pyrrolyl)methane, see: Sobral et al. (2003) . For intermolecular interactions involving aromatic rings in biological systems, see: Meyer et al. (2003) . For a spectroscopic analysis of N-HÁ Á Á interactions in pyrroles, see: Dauster et al. (2008) . = 97.328 (7) V = 998.74 (15) Å 3 Z = 4 Mo K radiation = 0.07 mm À1 T = 173 K 0.40 Â 0.34 Â 0.28 mm
Data collection
Stoe IPDS-2 diffractometer 15270 measured reflections 5385 independent reflections 3816 reflections with I > 2(I) R int = 0.046 Refinement R[F 2 > 2(F 2 )] = 0.045 wR(F 2 ) = 0.106 S = 1.02 5385 reflections 255 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.25 e Å À3 Á min = À0.21 e Å À3 Table 1 Geometry of N-HÁ Á Á interactions (Å , ). Data collection: X-AREA (Stoe & Cie, 2009); cell refinement: X-AREA; data reduction: X-RED32 (Stoe & Cie, 2009); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009). HSE is grateful to the XRD Application LAB, Microsystems Technology Division, Swiss Center for Electronics and Microtechnology, Neuchâ tel, for access to the X-ray diffraction equipment.
Comment
The title compound was prepared as a building block for the formation of substituted calix[4]pyrroles. The latter have been shown to form extremely interesting host-guest complexes with various anions (Gale et al., 1998; Sessler & Davis, 2001; Sessler et al., 2003) .
The structure of the title compound is shown in Fig. 1 , and the geometrical parameters are given in the Supplementary Information and the archived CIF. The compound crystallized in the centrosymmetric triclinic space group P1 with two independent molecules (A and B) in the asymmetric unit. The bond lengths and angles are similar to those observed in the diethyl analogue (Sobral et al., 2003) , which also crystallized with two independent molecules, but in the non-centrosymetric monoclinic space group C2.
In the title compound the quateranry centers, C9 in A and C29 in B, impose a twist to the molecules with the pyrrole ring mean-planes being almost perpendicular to one another; 87.67 (8) ° in molecule A and 88.09 (7)° in molecule B. This is similar to the situation in the diethyl analogue where the two dihedral angles are 86.5 (2) and 86.7 (2) °.
N-H···π interactions are extremely important in biological systems and this aspect as been reviewed by (Meyer et al., 2003) . The spectroscopic aspects of the N-H···π interactions of the pyrrole dimer have also been studied recently by (Dauster et al., 2008) . In the crystal of the title compound the two independent molecules are linked by N-H···π interactions involving the pyrrole NH H-atoms of molecule A with the pyrrole rings of molecule B, and visa-versa (Table 1) . This leads to the formation of a compact box-like arrangement of the two molecules, as shown in Fig. 2 . Again this arrangement is similar to that observed in the crystal of the diethyl analogue.
Experimental
A mixture of acetone (4.21 ml, 57.4 mmol) and pyrrole (31.72 ml, 0.459 mol, 8 equiv.) were stirred for 5 min and then trifluoroactetic acid (TFA: 0.44 ml, 2.53 mmol, 0.1 equiv) was added. The mixture stirred for an additional 5 min and then quenched with aqueous NaOH (0.1 N, 30 ml). It was then extracted with CH 2 Cl 2 (50 ml × 2) and the organic layer dried (Na 2 SO 4 ). The solvent was removed in vacuo and the remaining oil (82% pure in GC) was purified by flash chromatography on silica (eluent: cyclohexane/ethyl acetate; v:v = 4:1) to give colourless block-like crystals of the title compound (yield 6.8 g, 68%). 1 H NMR (CDCl 3 ): δ 7.72 (bs, 2H, N-H), 6.62-6.60 (m, 2H, pyrrolic-H1), 6.15-6.13 (m, 2H, pyrrolic-H2), 6.11-6.09 (m, 2H, pyrrolic-H3), The NH H-atoms were located in a difference electron-density map and were freely refined: N-H = 0.86 (2)-0.88 (2) Å.
The C-bound H-atoms were included in calculated positions and treated as riding atoms: C-H = 0.95 and 0.99 Å for CH and CH 3 H-atoms, respectively, with U iso (H) = k × U eq (C), where k = 1.2 for CH H-atoms, and 1.5 for CH 3 H-atoms. Fig. 1 . A view of the molecular structure of the two independent molecules (A and B) of the title compound, with the displacement ellipsoids drawn at the 50% probability level. Table 1 for details; C-bound H-atoms have been omitted for clarity). (9) 0.0195 (7) 0.0325 (8) 0.0256 (7) N21 0.0186 (5) 0.0288 (5) 0.0227 (5) 0.0038 (4) 0.0016 (4) 0.0060 (4) N22 0.0289 (5) 0.0225 (5) 0.0239 (5) 0.0058 (4) −0.0029 (4) 0.0043 (4) C21 0.0248 (6) 0.0302 (6) 0.0236 (5) 0.0013 (5) −0.0040 (4) 0.0087 (5) C22 0.0238 (6) 0.0332 (7) 0.0360 (7) 0.0079 (5) −0.0029 (5) 0.0085 (5) C23 0.0211 (6) 0.0336 (7) 0.0292 (6) 0.0037 (5) 0.0037 (4) 0.0047 (5) (17) 3.2440 (12) 131.3 (13) Cg1, Cg2, Cg3 and Cg4 are the centroids of the N1/C1-C4, N2/C5-C8, N21/C21-C24 and N22/C25-C28 rings, respectively. supplementary materials sup-8 
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